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- provide an improved pneumatically fed rock drill
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-3 Clalms

This invention relates to rock dr1111ng mecha— |
nisms, and more particularly to improved feeding

and guiding means for a hammer rock dr111 of
the mounted type.

An object of this invention is to promde an

improved feeding and guiding means for a rock
drill of the mounted type. Another object is to

of the mounted type wherein, when the feeding
mechanism is fully extended, the overall dimen-

sions of the feeding mechanism are maintained

at a minimum. Yet another object is to provide

“an improved rock drill feeding mechanism where-
by, with a relatively compact mechanism, a rela-

tively long feeding travel for the drill is attained.

A further object is to provide an improved rock.

drilling mechanism having improved feeding and
cuiding means whereby the reck drill is fed and
guided in an improved manner. A still further
object of this invention is to provide an improved
rock drill feeding mechanism .of the multi~cylin-
der type wherein telescopically arranged cylinder

elements are employed. for effecting feeding of
Still another object of this invention

the driil.
is to provide an improved pneumatic feeding
meshs for a rock drill embodying parallel guide
members along which the rock drill is: slidably
guided and having associated therewith telescop—
ically arranged cylinder elements whereby. the

overall dimensions of the feeding mechamsm are

reduced to a minimum. Other’ objects and ad-

vantages of the invention will, however, herein- -

after more fully appear in the course of the fol-
lowing description-and as more partwularly pomt-
ed out in the appended claims.

In the accompanying drawings, there is shewn

- for purposes of illustration one form whmh the
invention may assume in practme

In these drawings: |

Fig. 1 is a side elevational mew of the 111ustra-

tive embodiment of the improved rock dr111 feed-:

ing and gmdmg means.

Fig. 2 is an enlarged horizontal sectional view
taken substantially on line 2—2 of Fig. 1; show-
ing the feeding mechanism in extended position.

Fig. 8 is an enlarged cross sectional VleW taken
substantially on line 3—3 of Fig. 1.
 PFig. 4 is a detail sectional view taken 011 11ne

4—4 of Fig. 3. -
Fig. 5 is a detail sectmnal view taken on ]me
5—5 of Fig. 3.
Fig. 6 is an enlarged CIross sectlonal view taken
substantially on line 6—% of Fig. 1.

Fig. 7 is an enlarged cross seetmnai wew taken- |

substantlally on line T—T ef Fig, 1.

(CL.

erally designated 2.

121——-9)

In this 111ustrat1ve emb0d1ment of the mven-'
| tmn the rock drill is generally des1gnated 1 and

the improved feeding and guiding means is gen-
The - drill gwdmg means
comprises a pair of tubular guiding members 3, 3
of elongated cylindrical form arranged 4in par-
allel. side by side relation and rigidly fixed to-

gether at their ends by transverse connectmg.

portions 4, 4 secured, as by welding, to the lower

portions of the tubular guides 3, and 11:1termed.1ate

the ends of the gmde members is a. transverse

frame 5 having an integral swivel plate or trun-
nion & adapted to be clamped in the - saddle

mounting of a conventional rock drill support

- The rock drill  is of a. cenventlonal design com-
prising a pressure fluid actuated hammer motor

10

15 _' B

having a motor cylinder 7 containing a usual re-

crprecab]e hammer piston and prevlded with &
rear head block 8, a front head 9 and a front

chuck housing 0, the latter supporting, in a usual
‘manner, a chuck for receiving the shank of a

rock drill steel 1i. As the part:teular construc-

tion. of the rock drill does not per se enter into-

th1s invention, illustration and descnptmn there-

‘of are not considered necessary..

As illustrated, the forward ends of the paral-

'.-lel tubular guides 3, 8 are closed by heads 12, i2,

suitably threaded within the bores. of the guides,
and these heads have an integral pruJectmn 13
on which is detachably mounted a guide or cen-

- The rock drill |,

eration. as illustrated. herein,

2

30
tralizer 14 for embracing the body of the drill -

steel {1 to guide the latter during the drilling op-

is supported directly on- and between ‘the par-

~allel tubular guide members 3, 3 by the provision
of a depending portion &% whlch may be of suit-

able longitudinal length so as to provide suﬂi-
- cient bearing surface, and preJectmg between the =

guide members while s, cooperating guiding. ele- |

ment 1€ is removably secured to and spaced from
the portmn 15-as by screw bolts {7,

bers 3, 3. It will thus be seen that the rock drill
is entirely supported by and slidably gulded di-

‘rectly on the parallel guide members on the ex-

-.-54'0'.
-The elements.
15 and 16 present arcuate bearing surfaces 18-

and 19 slidably engaging the adjacent sides-of
the outer peripheries of the tubular guide mem-

45

terior peripheries of the latter without the in-

termediation of any other guiding elements

thereby greatly 51mp11fymg the gmdmg structure
for the drill.

50

Now referrmg to the 1mp-reved feeding mecha- -

. nism, it will be noted that formed within the for- N
~ ward portions of the tubular guide members 3,3
are parallel feed cylmders 2!] 20, statlenary w1th-

b5
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between the piston rods 26, 26 and is threadedly
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2
respect to the guide members, and each contain-
ing a reciprocable feed piston 21. pi
rods 22 of the feed pistons 21 extend rearwardly
through the packed rear heads 23 of the feed cyl-

inders 20 and have respectively formed therein
leed cylinders 24, 24 alined with the feed cyl-

inders 20, 20 and containing reciprocable feed _-
pistons 25, 25 respectively. The piston rods 26

of the feed pistons 25 extend rearwardly through
the packed rear heads 27 of the feed cylinders 24,
26. As shown in Fig, 2, the rear ends of the
parallel feed piston rods 26, 26 are rigidly con-
nected together by a transverse connecting frame
28 extending therebetween and adapted to enter

and move within longitudinal slots 28 formed

along the inner sides of the tubular guide mem-
bers, the slots 28 permitting movement of the
transverse connecting frame 28 with respect to
the tubular guide members as the feed pistons
move forwardly. The rear head 8 of the rock
drill is formed with a depending boss or lug 38,
having & conical bore 31 in which is secured, as
by a nut 32, the conical front end 33 of a con-

necting rod 34, the nut 32 being threaded, at 35,

on this connecting rod and engaging the rear
surface of the rear head boss 30 in the. manner
shown in Fig. 2. 'This connecting rod extends

secured at its rear end at 36 within the trans-

verse connecting frame 28 and is held therein by
- lock-nuts 37 threaded on the connecting rod and
engaging the forward surface cn the connecting
‘frame. It will thus be seen that, as the feed pis-
‘tons are reciprocated within their respective cyl-

inders with respect to the parallel guide mem-
bers, the rock drill I is fed along its guiding sur-
faces on the exterior peripheries of the parallel

guide members 3, 3. |

-~ Now referring to the means for supplying pres-

sure fluid to the feeding cylinders and the rock

drill, it will be noted that arranged in a trans-

-verse bore-48 formed in the rear head block 8 of
the rock drill 1 is a rotary control valve 41 having

an Internal pressure chamber 42 to which pres-

sure fluid is supplied through a pipe connection
48 from any suitable source of supply. Arranged
‘in a bore 44 parallel with the valve bore 48 is g
rotary fed control valve 45. Herein mounted with-
in the control vaive 41 is a valve means 45 for reg- -

ulating the feeding pressure. The rotary valves
41 and 45 and the regulating valve means 46 are
generally similar to those described in Patent No.
2,015,678 granted October 1, 1935 to M. C. Huff-

s an, and, as the specific structure of these valve

means are clearly described in that patent, a
description thereof herein is considered unneces-
sary, other than to state that the feeding pres-
sure reducing valve 48 may be adjusted to regu-

late the feeding pressure, and the feed control

~valve 45 may be operated to control the flow of
- feeding pressure to the feeding cylinders to effect

65

70

reversal in the direction of feed irrespective of

the feeding position of the control valve 41: and
the control valve 41 may be operated to control

the supply of pressure fluid to the hammer motor

of the rock drill and to the feeding ecylinders.
"Pressure fluid is adapted to flow from the pres-
sure chamber 42 in the control valve 41, through
an axial passage 47 (see Fig. 3) under the Con-
trol of the feeding pressure reducing valve 46,

- to a passage 48 in the valve 41 communicating

75

with a circumferential groove 49 (see Fig. 4) , the
latter in turn communicating with a forward feed
supply passage 50. A reverse feed supply - pas-

The piston

described in the above

‘mechanism g

2,183,793

sage 31 is communicable through a circumferer-
tial groove 52 on the valve 4f (see Fig. 5), in
turn communicating through a passage 53 in the
valve 41, with the pressure chamber 42. The for-
ward feed passage 88 is communicable through
passages in the control valve 45 with an annular
groove 34 on the forward portion of the con-
nhecting rod 34, in turn communicating, through
& passage 99 in the connecting rod 34, with a
recess 36 in the connecting frame at the rear
end of the connecting rod. This recess is con-
nected by transverse passages 57, 57, in the con-
necting frame 28, with passages 53, 59 formed in

* the piston rods 26, 26 with the rear ends of the
‘bores of the feed cylinders 24, 24 at the rear sides
~of the pistons 25. The reverse feed passage 51

Is communicable, through passages in the control

valve 45, with an annular groove 50 on the for-
‘Ward portion of the connecting rod 34, in turn

communicating, through g2 passage §! in the
connecting rod, with an annular groove 892 in the

-connecting frame 28 and surrounding the regar-

ward portion of the connecting rod. The groove
62 is connected by passages 53, 03, formed in the

connecting frame 28, with passages 64, §3 formed
‘Wwithin the piston rods 26, 26. These passages §4,

64 extend forwardly through the forward ends
oI the piston rods and communicate with the bores
of the feed cylinders 24, 24 at the forward sides
of the feed pistons 25. The forward ends of the
bores of the feed cylinders 28, 24 are connected
through axial passages §5.85 in the forward heads

of the feed cylinders 24, 24, while radial passages:
66, 66 in the walls of the piston rods 22, 22 con-

nect the bores of the cylinders 24 with the bores

- 0L the cylinders 20 at the rear sides of the feed

bistons 21. .The control valve 4f has a circum-
ferential groove 67 (see Fig. 4), for connecting,
through a passage 88, the passage 99, when the
throttie valve: is turned into the position oppo-
site from that shown in Fig. 4, with an exhaust

bassage .69, while the reverse feed passage 5

is communicable through a circumferentis] oroove

10 (see Fig. 5), on .the control valve 4 , with

an exhaust passage 7. The throttle valve, as

mentioned patent, has
& Dpassage for supplying pressure fluid from the
pressure chamber 42 in the valve to the supply

Dbassage of the hammer motor of the rock drill for

operating the latter in the manner well under-
stood. by those skilled in the art. |

- The. mode. of operation of the rock drilling
: bove described will be clearly ap-
parent irom the description given. When the
valves are in the position shown in Figs. 4 and 5,
pressure fluid may flow from the pressure cham-

ber 42, in the control valve 21, through axial pas-
- sage 41, past the

feeding pressure regulating
valve 46 and throush baszage 48, groove 48, for-

ward feed passage 58, groove 54, passage 83 in
the connecting rod, recess. 58, passages 57 in the

connecting irame and passages 59 in the piston

- rods 26 to the rear ends of the hores of the feed

cylinders 24 at the rear sides of the feed pistons

25, At the same time, the opposite ends of the .

pores of the cylinders 24 and the bores of the
cylinders 28 are connected to exhaust through the
bassages 64 in the piston rods 28, passages §3 in
the connecting frame, groove 82, passage §! in

- the connecting rod, groove 88, passage §{ and the *

exhaust passage 71. The pressure flizid in the
bores of the feed cylinders 24 acts on the rear
pressure areas of the feed pistons 25 to move
the latter forwardly within the bores of the feed
cylinders 24, and, when the rear edges. of the feed

10
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- plstons 25 overrun the:ports §6 in tl*"e piston rods
22, pressure fluid is also admitted from the bores

of feed cyiinders 24 to the rear ends of the bores
of the feed cylinders 28 at the rear sides of the

feed pistons 21, the pressure in the bores of the

feed cylinders 28 acting on- ‘the rear pressure
areas of the feed plStGIlS 2% to move the latier
forwarcly relative to the feed cylinders 28, 20,

the feed cylinders 24 and feed pistons 25 moving
forwardiy with the feed pistens 2i at that time.

As a result, the rock drill ! is fed forwardly along
the guiding members 3, 3.
ellect reverse feed of the rock drill along its

guideways relative to the parallel guide members,
the throttle valve §{ is turned into the position

opposite from that shown in Figs. 4 and 5, so

that the groove 52 connects the reverse feed pas--
sage 5! with the passage §3 communicating with

the pressure chamber 42 in the control valve &I,
and the passage 8 is connected by the groove 87
with the exhaust passage £9. Whﬁn the throttle
valve is in this position, pressure fluid may
from thepressurechamber 42 throughpassage 58,
groove 52, reverse feed pasage 51, groove 58, pas-
sage 8! in the connecting rod 384, groove 62, pas-

sages §3 and passages 64 in the piston rods 26 to

thie forward ends of the bores of the feed cyl-
inders 24 at the forward sides of the feed pistons
£3.. Pressure fluid flows at this time from the
bores of the feed cylinders 24 through the axial
passages 99 to the bores of the feed cylinders 20
at the forward sides of the feed pistons 21. Si-
multaneously, the rear ends of the bores of the

feed cylinders 24 at the rear sides of the feed
- pistons 29 are connected to exhaust through the
passages 99 in the piston rods, passages BT, recess

56, passage 9% in the connecting rods 34, groove 54,

the passage §8, groove 57 on the cantml valve 41

and exhaust passage §8. -The pressurs fluid

flowing o the forward ends of the bores of feed

cylinders acts on the forward pressure areas of

the pistons 21 and 25 to move the latter rear-
wardly with respect to the guide members 2, 3,
meoving therewith the cylinders 24, and, as a re- .

sult, the rock drill { is fed rearwardly along the
guiding surfaces of the tubular guiding members.
It will be evident that the forward fesding pres-

sure may be regulsted by the reducing valve 86,

and the feeding nressure may be controlled at
will and the feed reversed. by

above referred to. -

As a result of this inventicn, it will be nmed
that an impreved rock drilling mechanism is
provided having a novel feeding and guiding
structure for the rock drill whereby the rock
drill may be fed relative to the guiding means in
an improved manner. It will further be noted

that by the provisicn of the extremely compact .
arrangement of the feeding and guiding ele-

ments, it is possible, by the extremely compact
structure, to obtain a relatively long range of
drill feed. It will still further be noted that, by
the particular double, telescopic feeding arrange-
ment shown, it is possible to reduce the overall
dimensions of the drilling mechanism when the

feeding means is in its fully extended position,

without reducing the feeding travel of the drill. -

Other uses and advantages oi the improved rock

drilling mechanism will be clearly apparent to

those skilled in the art. -
While there is in thzs a,t}lmaumn
described cme form which the invention may as-
sume in practice, it will be understcod that this
form of the same is shown for purposes of illus-

- When it is desired to

low

the control valve
45 all in the manner described 111 the patent

pemﬁcally K

'_tratlon and that the invention may be further
modified and embodied in various other:forms

without departing from its sp11 1t or the scope of - -

-the appended claims.
‘What I claim. as new a,nd deswe to secme by |

Letters Patent is:

‘1. In & rock drlllmg mechanism, in- combina-

. tion, gulding means comprising a pair of tubular
guide meimbers arranged in rigid parallel side by
~8lde. relation, a rock drill guided on said guiding

means for feedmg movement longltudmally along

said parallel guide members therebetween, and

means for feeding said rock drill along said zuid-

~ ing means comprising stationary feed cylinders -
15

arranged in said guide members respectively, feed
pistons reciprocable in unison within said feed

cylinders and having parallel tubular piston rods
arranged within said guide members, said tubular
piston rods having parallel feed cylmders formed

therein, feed pistons reciprocable in unison with-

10

20

in said last mentioned feed cyllnders and having .
paralle] piston rods projecting outwardly frem

sald guide members, a connecting rod parallel

with said last mentioned piston rods and ar-

-ranged longitudinally between said guide mem-
bers, sa,ld connecting rod secured to the rock drill,

and a transverse connection between the ovter

connecting rod, said guide members slotted longi-

tudinally along the adjacent inner sides thereof.

to receive said transverse connection, sald slots

28

‘ends of said last mentioned piston rods and said

30

permlttmg longitudinal movement of said trans- o

verse connection relative to said guide members,_
as the rock drill is fed along said guiding means,

2. In a rock drilling mechanlsm in combina-
tmn guiding means comprising a tubular guide

8

cylmder having on its exterlor periphery an

longitudinally along said guiding means and hav-

ing an arcuate bearing surface slidably guided on.
said peripheral guiding surface of said gui ide

cylinder, and means for feeding the rock drill

~arcuate drill guiding surface, a rock drill movable '

09

longitudinally along said guiding means com~

prising a feed cylinder formed within g portion
of said guide cylinder, a feed piston reciprocable

- in said feed cylinder and having & tubular piston

rod arranged within said guide cylinder, said pis- |

_ ton rod ha,wng a feed cylinder formed therein, a

feed piston reciprocable in said last mentioned

feed. cylinder and having a, piston rod, a connect- ;
ing rod extending longltudmally along one side’
-of said guide cylinder in parallelism with said last
mentioned piston rod and secured to the rock
drill, and a transverse connection between the

outer ends of said last mentioned piston rod and

~sald connecting rod, said guide cylinder being

50. :

55

longitudinally slotted through a wall thereof to

receive said transverse connection, said slot per-

mitting longitudinal movement of said transverse -

connection relative to said guide cylinder as the

rock drill moves longltudma,lly along the gmdmg

mea,ns

60

3. In a rock drllhng mechamsm 111 combma—

tion, guiding means comprising a pair of tubular
65

guide cylinders arranged in rigid parallel side by
side relation and having on their extericr periph-
eries arcuate drill guiding surfaces, a rock drill

movable longitudinally along said guiding means -

and havmg arcuate bearing surfaces slldably

-gulded on said perlpheral guiding surfaces of said

70

guide cylinders, and means for feeding the rock

driil longltudlnally along said guiding means

comprising parallel feed cylinders formed within

_portions_ of said guide cylinders, feed pistons re-

w
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ciprocable in unison within said feed cylinders
and having parallel tubular piston rods arranged
within said guide cylinders, said piston rods hav-
ing parallel feed cylinders formed therein, feed
pistons reciprocable in unison within sald last
mentioned feed cylinders and having parallel pis-
ton rods, a connecting rod arranged longitudinal-
v between said guide cylinders in parallelism
with said last mentioned piston rods and secured

10 to the rock drill, and a transverse connection be-

2 183,793

tween the outer ends of said last mentioned pis-
ton rods and said connecting rod, the inner ad-
jacent sides of said guide cylinders being longi-
tudinally slotted through the walls thereof to re-
ceive said transverse connection, said slots per-
mitting longitudinal movement of said transverse
connection relative to said guide cylinders as the
rock drill moves longitudinally along said guiding
means. -
JAMES G. GRAHAM.

10
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